Unmasking different mechanical and energetic roles for the small heat shock proteins CryAB and HSPB2 using genetically modified mouse hearts.
CryAB and HSPB2 are small heat shock proteins constitutively expressed in the heart. CryAB protects cytoskeletal organization and intermediate filament assembly; the functions of HSPB2 are unknown. The promoters of CryAB and HSPB2 share regulatory elements, making identifying their separate functions difficult. Here, using a genetic approach, we report distinct roles for these sHSPs, with CryAB protecting mechanical properties and HSPB2 protecting energy reserve. Isolated hearts of wild type mice (WT), mice lacking both sHSPs (DKO), WT mice overexpressing mouse CryAB protein (mCryAB(Tg)), and mice with no HSPB2 made by crossing DKO with mCryAB(Tg) (DKO/mCryAB(Tg)) were stressed with either ischemia/reperfusion or inotropic stimulation. Contractile performance and energetics were measured using 31P NMR spectroscopy. Ischemia/reperfusion caused severe diastolic dysfunction in DKO hearts. Recovery of [ATP] and [PCr] during reperfusion was impaired only in DKO/mCryAB(Tg). During inotropic stimulation, DKO/mCryAB(Tg) showed blunted systolic and diastolic function and revealed massive energy wasting on acute stress: |deltaG(-ATP)| decreased in DKO by 6.4 +/- 0.7 and in DKO/mCryAB(Tg) by 5.5 +/- 0.8 kJ/mol compared with only approximately 3.3 kJ/mol in WT and mCryAB(Tg). Thus, CryAB and HSPB2 proteins play nonredundant roles in the heart, CryAB in structural remodeling and HSPB2 in maintaining energetic balance.